This article describes the development of an evaluation and impact framework to assess the effectiveness of educational innovations. It can be utilized within a single program, as well as at institutional and national levels. While it is contextualized in a Chilean university, it is argued that it is widely applicable as it is informed by international best practice.
Introduction
Over the past 25 years, there has been an international trend to identify and adopt performance indicators in higher education institutions, largely influenced by New Public Management (NPM) quality assurance mechanisms. The term 'New Public Management' was coined to describe the focus on proving performance across all of the public services (Hood & Peters, 2004) . This has extended to higher education with the proliferation of national policies and quality assurance agencies established by governments to maintain an oversight role in regard to public expenditure (Lewis, 2004) . The requirements of quality models and the use of performance indicators in higher education at the national level are now ubiquitous (Chalmers, 2010) . In response, higher education institutions have been adopting performance indicators and establishing quality processes to monitor performance within and between organizations.
A recent trend has been to seek indicators and measures of impact, now extended to requiring indicators of effectiveness and impact in teaching and learning, even though there is little consensus about what constitutes quality in higher education (Harvey & Mason, 1995) , or the nature of impact (Land, 2004) . A substantial argument has been made that the assessment of 'impact' involves 'evidencing value' (Bamber & Stefani, 2016) , integrating measurement and experience. However, there remain significant concerns about the use of institutional level performance indicators as indicators of effectiveness for educational development programs because data provided by broad level indicators might hide evidence of internal institutional enhancement. Accordingly, Bamber and Stefani (2016) suggest valuing the outcomes of educational development in context, which requires a nuanced approach.
The challenge of measuring the impact of educational development has long been recognized (Chalmers, Stoney, Goody, Goerke, & Gardiner, 2012; Kirkpatrick, 1998; Kreber & Brook, 2001) , with traditional approaches to the evaluation of the diversity and flexibility of educational development characterized as generally weak. Educational development arises from the interplay between individuals and their environments, so Hoessler, Godden, and Hoessler (2015) consider that a holistic approach embracing multiple types of evidence and analyses is required. Accordingly, Bamber and Anderson (2012) argue for negotiable evaluation systems, recognizing that educational development typically focuses on quality enhancement rather than assurance. Being more interested in improving the effectiveness of their students' learning rather than institutional compliance, faculty resist top-down processes. The problem is that, while this might capture the richness of educational development, it is unlikely to meet institutional reporting needs.
This article describes the process of developing and implementing an evaluation and impact framework on the effectiveness of educational innovations that can be utilized at several levels within an institution, as well as at institutional and national levels. It is contextualized in Chilean higher education, drawing on the experience of Centro de Desarrollo e Innovación de La Docencia, (CeDID) (Centre for Teaching Development and Innovation) at the Universidad Católica de Temuco (UCT).
Higher education in Chile is currently responding to the effects of exponential growth over the last 30 years that was not coupled with adequate regulation (Scharager & Villalon, 2017) . Therefore, this framework is embedded in a context where institutions are seeking to establish a culture of quality through the provision of accurate and dependable information (Scharager & Villalon, 2017) .
UCT, as a regional higher education institution located in the south of Chile, seeks to gather relevant information about its teaching and learning processes to serve one of the poorest regions of the country, including a significant Mapuche population. In 2017, there were 9,943 students and 1,027 academic staff.
The evaluation framework provides a Chilean example situated in international best practice and as such, it is argued that its application extends beyond Chile to the evaluation of education innovations. Also, this framework has conceptualized impact through a research-informed approach that resonates with faculty values (Bamber & Stefani, 2016) and demonstrates the inherent need for flexibility.
Chilean higher education context and impetus to develop a framework
The Chilean government, through its Higher Education Quality and Equality Improvement Program (MECESUP), has provided funds to improve institutions' capacity to implement curriculum reform. One of its early strategies was to support universities to establish teaching innovation centres (Veneros, 2012) . These new centres were tasked with providing formal, accredited, and situated professional development activities (Pey, Durán, & Jorquera, 2012) . UCT successfully applied for funds and established CeDID in 2007.
The Chilean Higher Education Presidential Advisory Committee (Reich et al., 2011) made it a condition of competitive educational innovation funds that recipients would establish measurable targets. CeDID had yet to develop a comprehensive framework to evaluate the impact of its programs, with the only data available being numbers of staff and students participating; satisfaction ratings; and other, mostly anecdotal, sources (Bamber, 2002; Chalmers et al., 2012; Kreber & Brook, 2001) .
Whilst the need for an evaluation framework for educational development programs was recognized, the lack of Chilean examples led CeDID to apply for competitive funding from MECESUP in 2011 to develop an evaluation and impact framework, informed by best practice. A key component of its proposal was to establish a Faculty Learning Community (FLC) program to improve student engagement and learning.
By 2013, CeDID supported five FLCs to transform undergraduate courses (Cox, 2013) . The approach of each FLC varied by discipline, which led to challenges in providing support and identifying meaningful ways to evaluate their impact. For example, it became evident that indicators such as student retention rates were insufficiently nuanced to capture the qualitative changes taking place in the faculty.
In 2014, CeDID successfully obtained additional competitive funding to continue extending their FLC work with Science, Technology, Engineering, and Maths (STEM) disciplines and to strengthen its School of Student Learning Assistants (SLA). This added momentum to the need to develop a comprehensive model for the evaluation of its programs.
While there had been some progress in developing an evaluation framework, it was recognized that progress had been limited to collecting typical evaluation indicators, so in 2013, CeDID began building on the work of an Australian project (Chalmers et al., 2012) , which had already established the theoretical underpinnings of an evaluation framework. Over a period of four years, CeDID faculty consultants extended Chalmers' work (Chalmers & Gardiner, 2015a) by analysing each of its programs concerning purpose, participants, methodology, content, format, duration, and results. The goal was to match them to CeDID's intended outcomes. Also, an equally important goal was to ensure that it applied to all of the FLC disciplines (Turra & Moya, 2016, October) and CeDID programs. The outcomes of this work are summarized in Table 1 .
Design and development of CeDID's evaluation and impact framework
The evaluation and impact framework was designed to support the diverse needs of different stakeholders. CeDID's stakeholders included:
(1) Faculty to make judgments about their teaching in their school and disciplinary context; (2) CeDID to evidence the impact of their educational development programs;
(3) The University to inform its attainment of its planned strategic goals; and finally (4) MECESUP on the effectiveness and impact of the programs that it has funded. 
Analysis of regulation changes
The CeDID Evaluation Framework drew on Guskey's five-level model, which identifies where educational development programs can demonstrate impact (Chalmers & Gardiner, 2015a ). These are:
(1) Teachers' reaction to the development program;
(2) Conceptual changes in teachers' thinking;
(3) Behavioural changes in the way teachers use the knowledge, skills, and techniques learners; (4) Changes in organizational culture, practices, and support and; (5) Changes in student learning, engagement, perception, and study approaches.
Each level has four types of quality indicators designed to evaluate the effectiveness of a specific program's practices and processes, as well as changes and outcomes (Chalmers & Gardiner, 2015a) . The different types of indicators (input, process, output, and outcome) (Chalmers, 2008) and sources of evidence (self, peers, student perception, and student achievement, described in Chalmers & Hunt, 2016) were organized into an evaluation matrix that encompassed all of CeDID's programs. This matrix was developed to guide data collection, analysis, and evaluation, and to frame the intentions, outcomes, and mechanisms (Bamber & Stefani, 2016) . Together, they provided a 'comprehensive picture of the quality of teaching and learning activities' (Chalmers & Gardiner, 2015a ) that met the legitimate needs of different stakeholders.
The CeDID evaluation matrix had to address quality enhancement because FLCs were seeking a clearer picture of the effectiveness of their teaching practices and the students' experience and perceptions. Also, it had to address quality assurance to be accountable to the University and MECESUP.
The impact categories identified as most relevant for the work of CeDID were (a) Faculty, (b) Student Learning Assistants, (c) Students in the courses, and (d) Institutional leadership and practice. Using Guskey's area of impact to guide where CeDID's activities could be expected to lead to changes, the following were determined:
(a) For Faculty it was anticipated that CeDID's programs would contribute to faculty satisfaction with their involvement in the program (Response), as well as changes in their teaching practice (Practice). (b) The Student Learning Assistants' satisfaction with their engagement in the program (Reactions), attitudes and beliefs about learning (Beliefs), and contribution to changing teaching practice (Practice) were identified as areas of impact. (c) For the students in the courses that were being transformed, their perceptions and satisfaction with the teaching (Reactions) and engagement in their learning and learning gains (Learning) were identified as areas of impact to monitor for changes. (d) Finally, it was determined that, under the category of organization, changes in aspects of policy, funding, and practices were important to monitor (Changes in institutional culture).
Under each of these impact categories, qualitative and quantitative indicators were identified under Input, Process, Output, and Outcomes to evaluate CeDID's formal and informal programs. Each program identified its planned impact category and identified indicators that would inform the success or otherwise of its own program, but also its contribution to the full scope of CeDID's work. In brief, it was necessary to provide a consolidated set of indicators for evaluating and reporting on the totality of its work. Each year, the framework was expanded as indicators and data that would usefully inform CeDID and the different stakeholders on the effectiveness and impact of the programs it was offering were identified. The 2016 version of CeDID's evaluation and impact framework is provided in Table 1 .
The evaluation framework facilitated CeDID's capacity to continuously communicate and report the range, scope, and impact of its work to the University executive, faculty, and student learning assistants; it has also contributed to the University's decision to commit ongoing funding to educational programs initiated by CeDID, e.g. the Student Learning Assistant's program (see below) and securing staff positions in CeDID.
The consolidated framework in Table 1 provides a comprehensive evaluation and impact tool for the range of work carried out by CeDID, but it is also sufficiently nuanced to evaluate the effectiveness and impact of specific programs or initiatives.
Applying the CeDID framework to specific programs By drawing on the same logic and principles used to develop the CeDID consolidated framework, program-specific evaluation, and impact frameworks can be elaborated or particularized to serve the needs of specific programs and stakeholders.
Two examples are described to illustrate how the framework can be scaled to smaller and larger programs, thus demonstrating the robustness and flexibility of the framework to accommodate the specific goals and contexts of different programs and audiences. The first is the Faculty Learning Communities (FLC) program funded by a national grant from MECESUP and the second is the Student Learning Assistants (SLA) program, jointly funded by the University and MECESUP. Both of these initiatives were designed to enact the University's strategic goal of transforming the curriculum to actively engage students in learning. While each of these is described separately, both worked together to achieve the overall goal of curriculum transformation. The CeDID evaluation framework was able to capture the complexity of two different, but interrelated programs, with multiple stakeholders, informing both quality enhancement and assurance.
Faculty Learning Communities (FLCs)
FLCs are self-regulated groups that build knowledge through shared reflection (Cox, 2013) . These FLCs seek to improve teaching and learning guided by the UCT Educational Model pillars, such as competence-based education and meaningful student-centred learning (UCT, 2007) .
The development of this program was based on the understanding that FLCs comprised academics interested in the systematic improvement of their teaching and learning in a specific discipline (Cox, 2013) . In collaboration with CeDID consultants and the student learning assistants, faculty members of these communities subsequently developed new teaching practices and trialled these with their students.
Between 2013 and 2016, the FLCs transformed 43 courses. While these communities are mostly 'self-directed' and 'organic', in keeping with the work of Wenger, McDermott, and Snyder (2002) , they share the aims of the University to improve the quality of teaching and learning (UCT, 2007) .
School of Student Learning Assistants (SLAs)
An early strategy at UCT was the establishment of the School for Student Learning Assistants (SLAs). SLAs are undergraduate students selected for their outstanding academic skills and personal qualities by Program Directors and faculty to participate in training and mentoring provided by CeDID. The SLAs role is to help faculty in the improvement of teaching and learning in undergraduate courses (UCT, 2016) . The SLAs are paid for a total of 6 hours to support faculty and students during each semester. They are not paid to participate in training. CeDID's training plan develops SLAs' competencies at three levels:
(1) The 'basic' level involves 30 contact hours to develop foundational knowledge about student learning and teaching, skills, and attitudes to support the teachers to adopt innovative student-centred activities.
(2) The 'advanced' level helps SLAs to implement discipline-based innovative strategies. This work involves 15 contact hours. (3) The 'leadership' level is a 112 contact-hour certificate program designed to prepare SLAs as leaders to assist in course transformation (Moya & Turra, 2017) .
SLAs in undergraduate courses are intended to help with the integration of active learning methods into teacher's practice. This relates to the experience of the University of Colorado where courses without learning assistants tended to be more teacher-cent red (Otero, Finkelstein, McCray, & Pollock, 2006) . The outcomes and impact of the School of SLAs were regularly evaluated and reported to the university executive and Deans. Initially, it was evaluated as a standalone CeDID program, but was integrated into the consolidated CeDID evaluation framework in 2016, while retaining a more detailed, nuanced version of the framework to facilitate internal examination of the program and outcomes for enhancement and assurance purposes.
Three stages towards curriculum transformation
The first phase of the curriculum transformation program included a diagnosis of situational factors that influence teaching and learning, such as the nature of the course and learners (Fink, 2003) . To achieve this, FLCs completed background research, using validated instruments, to provide baseline data. This information was used to: understand students in targeted courses; assess student self-efficacy (Torres, 2006) ; explore approaches to learning (Biggs, 2007) ; reveal teachers' approaches to teaching (Trigwell & Prosser, 2004) and their academic self-efficacy (Prieto, 2005) . Faculty reactions towards this diagnostic assessment varied and reflected the levels of thinking about teaching as explained by Biggs & Tang (2011) . For example, some analyses were focused on the differences between students, while others connected teaching issues to a lack of appropriation of the UCT educational model.
The second phase involved the design of a new course syllabus as well as faculty development and training for SLAs. It also included the creation of learning materials and new assessment plans. The informing principle of this phase was to ensure constructive alignment (Biggs, 2007) and the most challenging component was the evaluation.
The third phase was the implementation and evaluation of transformed courses. There was a need to improve coordination processes between consultants, faculty, and SLAs continually to face contingencies, ranging from problems with the use of technology and changes in schedules due to student mobilizations. Also, faculty would sometimes face certain levels of reluctance from the students or would obtain evaluation results that were lower than expected; in many cases, support was needed to carry on with pedagogical innovations.
In 2013, three FLCs began in the Mathematics, Chemistry, and English departments. Table 2 shows the growth of number of transformed courses involving FLCs and SLAs in the 2013-2017 period. In this period, 43 courses were transformed, with over 5,000 students registered in these courses. Approximately 66 faculties participated in disciplinary Learning Communities and approximately 200 students trained as SLAs.
Change in faculty reactions and practice
To identify changes in the reactions and practice of the faculty involved in FLCs, the indicators were identified (see Table 1 ) and the information was scheduled to be collected at different stages throughout the curriculum transformation program.
An illustration of how the indicators were used to identify faculty reactions and practice throughout the program is the use of the Approaches to Teaching Inventory (ATI) (Trigwell and Prosser (2004) at the first and final stage of the curriculum transformation program. This ATI served as a diagnostic tool (input) that allowed the CeDID consultants to analyse possible difficulties arising from the introduction of course re-design in the context of the learning communities. The diagnostic results showed that faculty held attitudes that were skewed towards the Information Transfer/ Teacher-focused approach, which is typically based on the assumption that students learn by 'being told about things' (Boore & Deeny, 2012 p. 127) . This guided CeDID's 2013  3  1  16  315  0  2014  7  5  38  505  21  2015  14  12  64  967  46  2016  14  16  66  2,120  89  2017  14  9  66  2,041  60  TOTALS  14  43 66a 5,562a 216a a Approximate cumulative numbers. For example, some SLAs may have been employed as SLAs over 2 years, and some faculty continued to participate in the FLCs over a number of years.
consultants in the design of workshops to promote reflection of the teaching practice, analysis of beliefs towards teaching, and mediation of a student-centred approach to teaching. These programs were designed to encourage faculty to interrogate their beliefs and attitudes and consider how they may unconsciously influence their response to the proposed curriculum changes. When ATI was re-administered, following the FLC development and course re-design, there were slight changes towards a student-cent red approach. This data, in combination with the multiple sources of information, gathered yearly (see indicators in Table 1 ), provided evidence of changes in faculty reactions and it also showed FLCs and administrators that changing reactions towards student-centred teaching requires integrated, collective, and continuous efforts that cannot be achieved by short-term development programs. While teachers may change their understanding of teaching, altering practice does not necessarily follow suit (Chalmers & Gardiner, 2015b) . Additional indicators are required to identify changes in the teachers' practice. An example of data collected to inform this change is the Academic Performance Survey, which is completed by students on each course at the end of every semester. This data provides a general sense of common teaching strategies and teacher-student interaction from the student perspective. Overall scores in transformed courses did not necessarily increase, indicating different stakeholders that student satisfaction ratings are inextricable.
Other data includes the teaching artefacts of the transformed courses, such as the assessment tasks, on-line and classroom teaching materials and activities. These were both analyzed for changes and used as evidence of a student-focused approach when compared with the original artefacts. Comparisons between pre-and post-artefacts were carried out independently from faculty or included as a reflection activity embedded in FLC meetings.New teaching artefacts provided CeDID with a consolidated set of evidence of course changes to be reported to university administrators and MECESUP, thus meeting quality enhancement and assurance requirements deriving from UCT educational model and nation-wide higher education policy.
Changes in Student Learning Assistants' reactions, beliefs and practice
Indicators of the SLAs reactions to the training program are the numbers participating and completing training and their satisfaction with the training. Despite SLAs not being required or paid to participate in the programs provided by CeDID, the number of students who enrol in and participate has increased each year, as well as their satisfaction.
The SLA training program was designed to align with the principles of course transformation and so intentionally guides SLAs towards adopting a discipline-based and student-centred approach. An indicator of success towards achieving this has been confirmed by the ATI survey to identify SLAs' attitudes and approaches to teaching. The results showed that SLAs supporting FLCs who had just enrolled in the training program tended to have an Information Transfer/Teacher-focused approach, while those who had also participated in the advanced and leader training showed a stronger Concept Change/Student-focused approach.
Further confirmation of SLAs adopting a student-centred approach was that FLC courses supported by them integrated more technology and peer-learning activities.
Consequently, a further indicator of impact was the volume of teaching and learning support activities they developed to provide the diverse student body with a variety of learning opportunities. While there was no explicit requirement for the SLAs to develop these activities, the School of SLAs created the Open Content Lab where, in collaboration with FLCs, SLAs developed 533 activities and resources for transformed courses.
Both ATI results and SLA activities in resources have been instrumental in showing newer FLC the role that their assistants can play as partners in the improvement of teaching.
The information that is collected using the SLA indicators in Table 1 has allowed CeDID to provide comprehensive reports to the Colleges and the University about the work of the SLAs and their contribution to teaching and learning at the course, discipline and University levels. It has also informed MECESUP about the effectiveness of the SLA program in supporting teacher practice and student learning in delivering the transformed curriculum.
Changes in students' reactions and engagement towards teaching and learning
Engaging and improving students' attitudes towards the learning of any discipline is challenging as it is directly related to educational success (Biggs, 2007) . Some evidence suggests that student-centred teaching strategies enhance their satisfaction and attitudes towards disciplines (Jungić, Kaur, Mulholland, & Xin, 2015; Kay & Kletskin, 2012) . Assessing students' reactions provides information about their experience of their new teaching methodologies. Students' reactions are analyzed and used to inform faculty whether new teaching activities are well received or need adjustment.
While the use of common indicators such as university student surveys and the ATI provide valuable information of change across programs, the use of discipline specific tools and indicators informs faculty and disciplinary leaders in ways that resonate with them. To illustrate, STEM students' attitudes were monitored using the Mathematics Attitude Inventory (Fennema & Sherman, 1976) to identify their disciplinary confidence, the usefulness they attribute to the content, their perceptions of mathematics as a 'male domain', and perception of teacher's attitudes. Global results indicate that there is a significant positive change (p = .000) in students' attitudes towards mathematics in all four categories after course transformation. These results have been reported to faculty at UCT School of Engineering and put course transformation into the spotlight for practice transfer.
Identifying changes in student learning is the ultimate goal of pedagogical and curriculum development, but attributing this to teaching and/or curriculum development has been notoriously difficult. Although identifying changes in student engagement and study approaches is also difficult, there is compelling evidence showing that these changes have a positive impact on student learning and motivation (Chasteen, Pollock, Pepper, & Perkins, 2012; Wieman & Perkins, 2005) .
Another example of a disciplinary specific indicator was the Force Concept Inventory (FCI) (Hestenes, Wells, & Swackhamer, 1992) . This was administered before and after the implementation of a transformed course in introductory Physics. Each inventory question was classified in one of the levels of the SOLO taxonomy (Biggs, 2007) . The results indicated that the most significant gains were obtained in the relational and extended abstract levels, demonstrating the effectiveness of active learning strategies, such as Problem-based Learning and Flipped classroom. This information was critical for assuring the faculty and administrators that the changes made to the course were supporting their students' learning at the intended level.
Changes in the institutional culture
Institutional indicators are conceived as contributions and changes in regulations and procedures related to academic recognition and excellent teaching. The regular reporting of the activities and outcomes of the programs at different levels within the university has disseminated the achievements of CeDID programs, contributing to ongoing support from university authorities.
As a consequence, a number of University policies and regulations have been updated between 2016 and 2017 to promote further the course transformation devised and supported by CeDID. These have included the recognition of FLCs as a valid and valuable entity for teacher development and the understanding that course transformation is a complex academic product. MECESUP, in its supervising role, pays particular attention to changes in policy and regulation, as they create on-going institutional support to the implementation and sustainability of initiatives.
Conclusion
In this article, we have described the rationale and processes of developing an evaluation and impact framework on the effectiveness of education development programs that informs participants, institutions, and the sector, contextualized in one Chilean university.
The development of the evaluation and impact framework is described and then illustrated using two examples of complex educational development programs. The examples show how the overall evaluation framework can be flexibly and robustly contextualized through identifying specific indicators and outcomes.
The rich evidence gathered through the application of the CeDID evaluation framework has been used to inform the educational developers about the effectiveness of their work and the participants in the programs about their knowledge and practice. Just as importantly, it has informed the institution about the impact of the programs, contributing to the institutions' decision to continue supporting a number of the projects into the future. The evaluation framework has informed MECESUP about the achievements of their funded programs. Lastly, the framework provides a Chilean example informed by international best practice.
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